I. Analysis of Injection and Collection in a Superconductor
With the increasing use of superconductors in electromagnets, in power transmission, and in electrical machinery, the normal to superconducting interface becomes a more scientifically and technologically important boundary to understand. It is of interest to consider the, general case of current injection from a normal conductor into a superconductor and collection back into a normal conductor, The results are also valid for the current distribution in a superconducting split ring joined by a link of variable width. For generality, let the injection and collection regions be of arbitrary width 2d in a rectangular superconductor of width 2a and length 2b, as shown in Fig. 1 . So that the problem may be treated two-dimensionally, the superconductor may be either a thin film or infinitely thick. The current, I, is homogeneous within the injection region of current density, J = 1/2d, per unit length. Due to the symmetry provided by our choice of coordinates, jy and jz, the
components of Thave the following symmetry properties to guide us in the 
(8)
Hence the general solution to Eq. (3) for jy is (12) where the coefficients An have yet to be determined.
To determine js, one may proceed similarly as above, or use the continuity equat ion 
be determined by the boundary condition (7). 
B. Point Injection
It is interesting to look at the opposite limit, which is the other extreme for d. The limit d + 0, with J-co and BdJ-I = the injection current, represents the limit of point injection and collection.
In this case, we have
II. Computer Results for the Super-current
Equations (12) and (14) were programmed for computer calculation so that the streamlines showing the current distribution could be plotted. Thus the path taken by a given current line can easily be followed by this visualization. Either of two approaches can be taken, both of which start with the calculation of j Yl and jz, at the point (y,, zl).
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These components of rcan then be converted into velocity components v Yl and v zl by dividing by the electron number density and charge.
Then, by taking a small time interval t, the next point the electrons move to is found from y2 = vy2 t -I-Yl andz2=v t+z * 22
1' Jy2 and jz2 are then calculated, and by repeating the process, the entire electron trajectory or streamlines are calculated.
Another approach is to take the normalized current density vectorT/(jt + j",)
, times a small constant interval in obtaining the next point (y,, z2), etc. The difference between the two approaches is that the former involves a variable step size, whereas the latter step size is constant. The former approach gives a more accurate representation. However, for our purposes, the difference in accuracy is not substantial, and the latter method was used for convenience. The results of three calculations are illustrated in Fig. 2, 3 , and 4. Only a portion of the first quadrant is shown, as the streamlines in the other quadrants may be found by mirror symmetry. This interpretation was tested by decreasing the number of harmonics from 50 to 25 in the calculation. As expected, the oscillation increased accordingly. This case is depicted in Fig. 4 where the streamline shown corresponds to streamline III of the previous figures. The oscillation should not be present in the actual experimental situation of homogeneous current injection and collection within the region -d < y < d. It arises due to the harmonic series representation, and would vanish as n -00 (except for the Gibbs overshoot) 0
III. Current Injection and Collection in a Normal Conductor
The differential equations describing the current distribution in a normal conductor resulting from a given configuration of injection and collection may be obtained from Maxwell's equations and Ohm's law by a method similar to that of Section I. However the same result may now be obtained more easily by noting that as /3 -0 (penetration depth h -m) this limit corresponds to the passage from the superconducting to the normal state. Hence we may use Eqs. (12) and (14) The behavior of the streamlines in the normal state as contrasted with the superconducting state is that they penetrate the film surface more, as is to be expected. Thus, there is not a sharp turn near the corner for IIIN and this streamline does not manifest the Gibbs overshoot phenomenon in that region.
(However, a streamline much closer to the corner should show a Gibbs overshoot for the normal case similar to that observed for the superconductor.)
Otherwise the oscillatory pattern and the behavior near the injection and collection regions is similar to the superconducting case.
IV, Discussion
The interesting observation of representational spatial oscillation of the current near z = kb made in Sections II and III, and depicted in Figs 2. Three computed streamlines for a = b = 5A = lOOd, using 50 harmonics.
3. Streamline III, together with two more streamlines IV and V, also using a = b = 5h = lOOd, and 50 harmonics.
4. Increase in oscillation amplitude of the streamline corresponding to III due to a decrease in the number of harmonics to 25.
5. Three streamlines in a normal conductor corresponding to the three in 
